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uncertainties on the parameters describing the background model, the shape parameters used
to generate each pseudo-experiment dataset are sampled from the covariance matrix returned
by the ML fit. The actual number of events in each dataset is then drawn from a Poisson
distribution centred on the yield returned by the covariance-matrix sampling. For each pseudo-
experiment dataset, the number of events in the SR is found. For each of the SR, the distribution
of the number of events derived by the pseudo-experiments is used to calculate a two-sided p-
value, corresponding to the probability of observing an equal or less probable outcome for a
counting experiment in each SR. The p-values obtained are quoted in Tab. 1. In the same table,
we quote the median and the mode of the yield distribution for each SR, together with the
observed yield. A 68% probability interval is also calculated, using the probability associated
to each yield outcome as the ordering principle.

Region MR R2 Observed Predicted Mode Predicted Median Predicted 68 Prob. Range p-value
S1 [3000, 4000] [0.0300, 0.0375] 0 0.5 0.5 2.5 ± 2.5 0.99
S2 [800, 4000] [0.0375, 0.0900] 4328 4318.5 3709.5 4426.5 ± 718.5 0.40
S3 [650, 4000] [0.0900, 0.2000] 551 504.5 500.5 640.5 ± 140.5 0.43
S4 [600, 4000] [0.2000, 0.3000] 37 33.5 11.5 37.0 ± 27.0 0.84
S5 [550, 4000] [0.3000, 0.5000] 7 9.5 1.5 14.0 ± 14.0 0.70
S6 [500, 4000] [0.5000, 1.0000] 0 0.5 0.5 3.0 ± 3.0 0.99

Table 1: Agreement between observed yield and expected background in the Si regions, ob-
tained integrating numerically the background model (including shape uncertainties) with toy
MC. The signal regions are shown in Fig. 1.

No significant deviation is observed, which indicates the compatibility of the background
model to the data and the absence of a significant excess from non-SM processes.

9 Interpretation of the Results

We interpret our result as an exclusion limit at 95% confidence level (CL) in the mt0 versus mLSP
plane for the T2tt SMS and the mg̃ versus mLSP plane for the T1tttt SMS.

We scan the parameter space and perform a hypothesis test. There are two well-specified situa-
tions under consideration: either the background only hypothesis (H0) is enough to model the
data, or we must include a signal component (H1) in order to correctly model the distribution
seen in data. In the absence of a significant deviation from our background model, we associate
a CL to the rejection of H1 in favour of H0, computing the value of the hybrid CLs [26] for that
model point.

Each hypothesis is represented as a likelihood function. The hypothesis H0 is associated to the
likelihood function of Eq. 16, while the likelihood function associated to H1 is written as:

Ls+b =
e�NS�(Âj2SM Nj)

N!

N

’
i=1

(NSPS(MR,i, R2
i ) + Â

j2SM
NjPj(MR,i, R2

i )) , (19)

where the background parameters Nj and the PDF’s Pj(MR, R2) are the same as in Eq. 16; NS

is the expected signal yield, and PS(MR, R2) is the PDF associated to the model-point, param-
eterized as a 2D template function using fast MC simulation. We use variable binning in MR,
shown in Fig. 1, to further avoid sparse signal PDFs at larger MR. The value of NS in each box
is computed from a model independent cross section of the considered SMS point, the nominal
integrated luminosity value corresponding to the dataset, and the reconstruction efficiency for
the considered model point, evaluated using MC simulation. The model independent cross-
sections considered were: [10, 5, 1, 0.5, 0.1, 0.05, 0.01, 0.001] pb.


